Abstract: 1-Methyl-y-carboline derivatives were transformed into the corresponding N-aminoazinium salts, which were condensed with 1,2-dicarbonyl compounds (Westphal reaction) to afford azonia derivatives with a bridgehead quaternary nitrogen atom. Some of them show DNA intercalating properties. Copyright © 1996 Elsevier Science Ltd Since DNA is an important cellular receptor, most anticancer agents exert their effects trough binding to it.
Since DNA is an important cellular receptor, most anticancer agents exert their effects trough binding to it.
Intercalation is one of these modes of interaction, in which a molecule is inserted between two adjacent base pairs causing lengthening, stiffening and unwinding of the helix. ~ Planar polyheteroaromatic cations are particularly well adapted for intercalation between nucleic acid base pairs. While the positive charge in the chromophore seems to be essential for increasing their DNA affinity, 2 their orientation in the intercalative proccess is highly dependent on the electrostatic component of the stacking interaction. Favourable dipolar interactions between the chromophore .and the base pairs contribute to explain the observed selectivity for CpG or TpA steps. 3 For these reasons, alterations of the dipole moment of the chromophore is an important element to be considered when DNA bisintercalators are being designed.
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The above considerations led us to explore the DNA binding properties of type 1 azonia derivatives, incorporating as chromophore a polyheteroaromatic cation, in which the positive charge is not introduced by Nalkylation of the azaheterocycle, such is the case of well known DNA intercalators, such as ethidium bromide and some antitumour compounds of the ellipticine group (e. g. Crliptium®),. but by the presence of a quaternary bridgehead nitrogen. 4 In this communication we wish to report our initial results on the transformation of the "ycarboline system into tetracyclic and beptacyclic azonia derivatives, along with the DNA binding properties and charge distribution of a representative compound. induced hyperchromicity, probably due to dipole-dipole interactions, the cationic derivatives 4 gave hypochromic and bathochromic shifts in their Lrv spectra (see Table) Table are shown the values for each compound m3 along with their cellular toxicity against colon carcinoma HT-29 cells. ~4 Although the number of analised compounds is small, the presence and position of alkyl groups appears to have only a small effect on K values. ECso values indicate that inhibitory activity is enhanced by alkyl substitution, with the tetrasubstituted derivative 4e being the most potent of this series whilst the monosubstituted derivatives 4a and 4c were significantly less potent.
To be used in the comparison with other DNA intercalators, the optimized geometries and atomic charges of the cation 4a and the betaine 7 were determined using ab initio theoretical techniques ~5 (HF/6-31G*//HF/3-21G) and are presented in Figure 2 . Calculations show that both are planar structures, determined as minima by frequency calculations. As a result, the easily formed and highly stable compound 7 seems better represented by the resonance hybrid 7-8 (Scheme 2). 
